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(57) ABSTRACT 

An intelligent electronic device (IED) having an interface 
for displaying data sensed and generated by the intelligent 
electronic device and other lEDs on a network is provided. 
The intelligent electronic device includes at least one sensor 
coupled to the electric circuit con?gured for measuring at 
least one poWer parameter of the electrical circuit and 
generating at least one analog signal indicative of the at least 
one poWer parameter; at least one digital to analog converter 
coupled to the at least one sensor con?gured for receiving 
the at least one analog signal and converting the at least one 
analog signal to at least one digital signal; a processor 
con?gured for receiving the at least one digital signal and 
generating energy data; a communication device con?gured 
for accessing at least one second intelligent electronic 
device; and an interface con?gured for displaying data 
generated by the at least one second intelligent electronic 
device. 
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INTELLIGENT ELECTRONIC DEVICE HAVING 
AN XML-BASED GRAPHICAL INTERFACE 

[0001] This application claims priority on Us. Provi 
sional Patent Appl. No. 60/731,005, ?led Oct. 28, 2005. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present disclosure relates generally to intelli 
gent electronic devices for electrical poWer systems, and 
more particularly, to an intelligent electronic device having 
an XML-based graphical interface for displaying data 
sensed and generated by the intelligent electronic device. 

[0004] 2. Description of the Related Art 

[0005] Electric utility companies (“utilities”) track electric 
usage by customers by using poWer meters. These meters 
track the amount of poWer consumed at a particular location. 
These locations range from poWer substations, to commer 
cial businesses, to residential homes. The electric utility 
companies use information obtained from the poWer meter 
to charge its customers for their poWer consumption, i.e. 
revenue metering. 

[0006] A popular type of poWer meter is the socket-type 
poWer meter, i.e., S-base or Type S meter. As its name 
implies, the meter itself plugs into a socket for easy instal 
lation, removal and replacement. Other meter installations 
include panel mounted, sWitchboard mounted, and circuit 
breaker mounted. Typically the poWer meter connects 
betWeen utility poWer lines supplying electricity and a usage 
point, namely a residence or commercial place of business. 

[0007] A poWer meter may also be placed at a point Within 
the utility’s poWer grid to monitor poWer ?oWing through 
that point for distribution, poWer loss, or capacity monitor 
ing, e.g., a substation. These poWer and energy meters are 
installed in substations to provide a visual display of real 
time data and to alarm When problems occur. These prob 
lems include limit alarms, breaker control, outages and 
many other types of events. Conventionally, the visual 
display includes numerical information and/or an alarm 
indication, e.g., a LED, LCD, etc., on the face of the meter. 
To determine the speci?c type and/or cause of the alarm, a 
user may have to scroll through numerous lines of informa 
tion, inspect the actual piece of equipment relating to the 
alarm or revieW the alarm information at a headend of a 
SCADA (supervisory control and data acquisition) system 
Which may be in a different location from the meter. All of 
these scenarios Will delay rectifying the problem and may 
increase doWntime of a consumer receiving the poWer. Once 
the problem is identi?ed, the user Will have to retrieve 
correction procedures and/or equipment manuals to rectify 
the problem causing further delays. 

[0008] Furthermore, conventional poWer meters only dis 
play information or indicate alarms pertaining to the indi 
vidual poWer meter having the display. Typically, a substa 
tion includes numerous poWer meters at various locations 
making it difficult to get readings form each of the poWer 
meters With similar time parameters. To date, the only Way 
to get an idea of system reliability and telemetry at a 
substation is to install a dedicate personal computer running 
a SCADA application. HoWever, SCADA systems are costly 
and personal computers are susceptible to failure in substa 
tion environments. 
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[0009] Therefore, a need exists for devices, systems and 
methods for displaying data sensed and generated by an 
intelligent electronic device (IED), a poWer meter, and for 
displaying the data of a plurality of IEDs at any individual 
IED. 

SUMMARY OF THE INVENTION 

[0010] An intelligent electronic device (IED), e.g., an 
electrical poWer meter, having an XML-based graphical 
interface for displaying data sensed and generated by the 
intelligent electronic device is provided. The display of the 
IED of the present disclosure uses XML as its backbone 
alloWing the display to read data out of an XML ?le and then 
display the data on a screen particular to What the customer 
pre-programs. Additionally, since the display uses XML data 
from a ?le, the user Will be able to select ?les over a 
netWork, e.g., the Internet, grabbing XML data and format 
ting information from other meters making each meter a 
gateWay to another meter on the system. 

[0011] According to one aspect of the present disclosure, 
an intelligent electronic device (IED) for monitoring poWer 
usage of an electrical circuit is provided. The IED includes 
at least one sensor coupled to the electric circuit con?gured 
for measuring at least one poWer parameter of the electrical 
circuit and generating at least one analog signal indicative of 
the at least one poWer parameter. 

[0012] At least one digital to analog converter coupled to 
the at least one sensor con?gured for receiving the at least 
one analog signal and converting the at least one analog 
signal to at least one digital signal; a processor con?gured 
for receiving the at least one digital signal and generating 
energy data; a communication device con?gured for access 
ing at least one second intelligent electronic device; and an 
interface con?gured for displaying data generated by the at 
least one second intelligent electronic device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The above and other aspects, features, and advan 
tages of the present disclosure Will become more apparent in 
light of the folloWing detailed description When taken in 
conjunction With the accompanying draWings in Which: 

[0014] FIG. 1 is a diagram of an intelligent electronic 
device in accordance With an embodiment of the present 
disclosure; 

[0015] FIG. 2 is a How chart illustrating a method for 
generating data to be displayed on an intelligent electronic 
device in accordance With the present disclosure; 

[0016] FIGS. 3A-3D illustrates an exemplary screen con 
?guration XML ?le in accordance With an embodiment of 
the present disclosure; 

[0017] FIGS. 4A-4C illustrates an exemplary poll pro?le 
XML ?le in accordance With an embodiment of the present 
disclosure; 

[0018] FIG. 5 illustrates an exemplary XML data ?le in 
accordance With an embodiment of the present disclosure; 

[0019] FIGS. 6A-6P illustrate several screen shots pro 
duced on a display of an intelligent electronic device in 
accordance With the present disclosure; and 



US 2007/0096942 A1 

[0020] FIG. 7 is a diagram of a system of intelligent 
electronic devices according to an embodiment of the 
present disclosure. 

DETAILED DESCRIPTION 

[0021] Preferred embodiments of the present disclosure 
Will be described hereinbeloW With reference to the accom 
panying drawings. In the folloWing description, Well-known 
functions or constructions are not described in detail to 
avoid obscuring the present disclosure in unnecessary detail. 

[0022] As used herein, intelligent electronic devices 
(“IED’s”) include Programmable Logic Controllers 
(“PLC’s”), Remote Terminal Units (“RTU’s”), electric 
poWer meters, protective relays, fault recorders and other 
devices Which are coupled With poWer distribution netWorks 
to manage and control the distribution and consumption of 
electrical poWer. A meter is a device that records and 
measures poWer events, poWer quality, current, voltage 
Waveforms, harmonics, transients and other poWer distur 
bances. Revenue accurate meters (“revenue meter”) relate to 
revenue accuracy electrical poWer metering devices With the 
ability to detect, monitor, report, quantify and communicate 
poWer quality information about the poWer Which they are 
metering. Exemplary intelligent electronic devices are dis 
closed and described in the folloWing commonly oWned 
U.S. issued patents and published applications: US. patent 
application Ser. No. 10/ 146,339 entitled “METER WITH 
IRDA PORT” ?led on May 15, 2002; US. patent application 
Ser. No. 10/958,456 entitled “METER HAVING A COM 
MUNICATION INTERFACE FOR RECEIVING AND 
INTERFACING WITH A COMMUNICATION DEVICE” 
?led on Oct. 5, 2004; US. patent application Ser. No. 
11/087,438 entitled “SYSTEM AND METHOD FOR 
SIMULTANEOUS COMMUNICATION ON MODBUS 
AND DNP 3.0 OVER ETHERNET FOR ELECTRONIC 
POWER METER” ?led on Mar. 23, 2005; US. patent 
application Ser. No. 11/109,351 entitled ‘SYSTEM AND 
METHOD FOR COMPENSATING FOR POTENTIAL 
AND CURRENT TRANSFORMERS IN ENERGY 
METERS” ?led on Apr. 18, 2005; US. patent application 
Ser. No. 11/039,316 entitled “MULTIPLE ETHERNET 
PORTS ON POWER METER” ?led on Jan. 19, 2005; US. 
patent application Ser. No. 11/003,064 entitled “CURRENT 
INPUTS INTERFACE FOR AN ELECTRICAL DEVICE” 
?led on Dec. 3, 2004; US. patent application Ser. No. 
11/ 042,588 entitled “SYSTEM AND METHOD FOR CON 
NECTING ELECTRICAL DEVICES USING FIBER 
OPTIC SERIAL COMMUNICATION” ?led on Jan. 24, 
2005; US. Design Pat. No. D525,893 entitled “ELEC 
TRONIC POWER METER” issued on Aug. 1, 2006; US. 
patent application Ser. No. 11/091,254 entitled “SYSTEM 
AND METHOD FOR PROVIDING UNIVERSAL ADDI 
TIONAL FUNCTIONALITY FOR POWER METERS” 
?led on Mar. 28, 2005; US. patent application Ser. No. 
11/341,802 entitled “METERING DEVICE WITH CON 
TROL FUNCTIONALITY AND METHOD THEREOF” 
?led on Jan. 27, 2006; US. Design patent application No. 
29/224,737 entitled “WALL MOUNT ASSEMBLY” ?led on 
Mar. 7, 2005; US. Design Pat. No. D526,920 entitled 
“ELECTRONIC METER” issued on Aug. 22, 2006; US. 
patent Continuation-in-Part application Ser. No. 11/317,227 
entitled “TEST PULSES FOR ENABLING REVENUE 
TESTABLE PANEL METERS” ?led on Dec. 22, 2005; US. 
Pat. No. 6,735,535 entitled “POWER METER HAVING AN 
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AUTO-CALIBRATION FEATURE AND DATA ACQUI 
SITION CAPABILITIES” issued on May 11, 2004; US. 
Pat. No. 6,636,030 entitled “REVENUE GRADE METER 
WITH HIGH-SPEED TRANSIENT DETECTION” issued 
on Oct. 21, 2002; US. Pat. No. 6,751,563 entitled “ELEC 
TRONIC POWER METER” issued on Jun. 15, 2004; US. 
patent application Ser. No. 10/896,489 entitled “SYSTEM 
AND METHOD UTILIZING VIRTUAL SWITCHING 
FOR ELECTRIC PANEL METERING” ?led on Jul. 22, 
2004; US. patent application Ser. No. 10/896,521 entitled 
“ELECTRICAL METER INSTALLATION SYSTEM AND 
METHOD” ?led on Jul. 22, 2004; US. patent application 
Ser. No. 10/969,713 entitled “TEST PULSES FOR 
ENABLING REVENUE TESTABLE PANEL METERS” 
?led on Oct. 20, 2004; US. patent application Ser. No. 
10/ 969,592 entitled “SYSTEM AND METHOD FOR PRO 
VIDING COMMUNICATION BETWEEN INTELLI 
GENT ELECTRONIC DEVICES VIA AN OPEN CHAN 
NEL” ?led on Oct. 20, 2004; and US. patent application 
Ser. No. 10/969,706 entitled “ON-LINE WEB ACCESSED 
ENERGY METER” ?led on Oct. 20, 2004, the contents of 
all of Which are hereby incorporated by reference in their 
entireties. 

[0023] An intelligent electronic device (IED) 10 for moni 
toring and determining an amount of electrical poWer usage 
by a consumer and for providing audible and visual indica 
tions to a user is illustrated in FIG. 1. Generally, the IED 10 
includes sensors 12, a plurality of analog-to-digital (A/D) 
converters 14, a processing system including a central 
processing unit (CPU) 18 and/or a digital signal processor 
(DSP) 16 and memory 26, e.g., RAM, ?ash memory, etc. 
The sensors 12 Will sense electrical parameters, e.g., voltage 
and current, of the incoming lines from an electrical poWer 
distribution system. Preferably, the sensors Will include 
current transformers and potential transformers, Wherein one 
current transformer and one voltage transformer Will be 
coupled to each phase of the incoming poWer lines. A 
primary Winding of each transformer Will be coupled to the 
incoming poWer lines and a secondary Winding of each 
transformer Will output a voltage representative of the 
sensed voltage and current. The output of each transformer 
Will be coupled to the A/D converters 14 con?gured to 
convert the analog output voltage from the transformer to a 
digital signal that can be processed by the CPU 18 or DSP 
16. 

[0024] The CPU 18 is con?gured for receiving the digital 
signals from the AD converters 14 to perform the necessary 
calculations to determine the poWer usage and controlling 
the overall operations of the IED 10. In another embodi 
ment, the DSP 16 Will receive the digital signals from the 
A/D converters 14 and perform the necessary calculations to 
determine the poWer usage to free the resources of the CPU 
18. It is to be appreciated that in certain embodiments the 
CPU 18 may perform all the functions performed by the 
CPU 18 and DSP 16, and therefore, in these embodiments 
the DSP 16 Will not be utiliZed. 

[0025] A poWer supply 20 is also provided for providing 
poWer to each component of the IED 10. In one embodi 
ment, the poWer supply 20 is a transformer With its primary 
Windings coupled to the incoming poWer distribution lines 
and having an appropriate number of Windings to provide a 
nominal voltage, e.g., 5 VDC, at its secondary Windings. In 
other embodiments, poWer is supplied from an independent 
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source to the power supply 20, e.g., from a different elec 
trical circuit, a uninterruptible power supply (UPS), etc. 

[0026] The IED 10 of the present disclosure Will include 
a multimedia user interface for interacting With a user and 
for communicating events, alarms and instructions to the 
user. The user interface Will include a display 22 for pro 
viding visual indications to the user. The display 22 may 
include a touch screen, a liquid crystal display (LCD), a 
plurality of LED number segments, individual light bulbs or 
any combination of these. The display 22 may provide the 
information to the user in the form of alpha-numeric lines, 
computer-generated graphics, videos, animations, etc. The 
user interface Will also include a speaker or audible output 
means 24 for audibly producing instructions, alarms, data, 
etc. The speaker 24 Will be coupled to the CPU 18 via a 
digital-to-analog converter (D/A) for converting digital 
audio ?les stored in memory 26 to analog signals playable 
by the speaker 24. An exemplary interface is disclosed and 
described in commonly oWned co-pending US. application 
Ser. No. entitled “POWER METER HAVING 
AUDIBLE AND VISUAL INTERFACE”, Which claims 
priority to US. Provisional Patent Appl. No. 60/731,006, 
?led Oct. 28, 2005, the contents of Which are hereby 
incorporated by reference in their entireties. 

[0027] The IED 10 of the present disclosure Will support 
various ?le types including but not limited to Microsoft 
WindoWs Media Video ?les (.Wmv), Microsoft Photo Story 
?les (.asf, Microsoft Windows Media Audio ?les (.Wma), 
MP3 audio ?les (.mp3), JPEG image ?les (.jpg, .jpeg, .jpe, 
.j?f, MPEG movie ?les (.mpeg, .mpg, .mpe, .mlv, .mp2v 
.mpeg2), Microsoft Recorded TV ShoW ?les (.dvr-ms), 
Microsoft WindoWs Video ?les (.avi) and Microsoft Win 
doWs Audio ?les (.Wav). 

[0028] In addition to storing audio and/or video ?les, 
memory 26 Will store the sensed and generated data for 
further processing and for retrieval When call upon to be 
displayed. The memory 26 includes internal storage 
memory, e.g., random access memory (RAM), or removable 
memory such as magnetic storage memory; optical storage 
memory, e.g., the various knoWn types of CD and DVD 
media; solid-state storage memory, e.g., a CompactFlash 
card, a Memory Stick, SmartMedia card, MultiMediaCard 
(MMC), SD (Secure Digital) memory; or any other memory 
storage that exists currently or Will exist in the future. By 
utiliZing removable memory, an IED can be easily upgraded 
as needed. 

[0029] The memory 26 Will include a plurality of ?les for 
enabling the XML-based display of the present disclosure 
including but not limited to screen layout, e.g., con?gura 
tion, XML ?les 28, Modbus/XML setup ?les 30, XML data 
?les 32 and support ?les 33. The screen layout XML ?les 28 
are con?guration ?les that determined the screen layout of 
the display 22, e.g., variables to be displayed such as voltage 
and current, screen colors, font siZe of text, etc. It is to be 
appreciated that the screen layout XML ?les may be pre 
loaded as default screen for the display. Additionally, the 
screen layout XML ?les may be created With a separate 
softWare package residing on a personal computer Wherein 
the ?les may be doWnloaded from after created. Further, the 
IED 10 may include a con?guration mode Where screen 
layout can be generated and saved via the display 22. Each 
screen layout XML ?le Will retrieve XML-tagged data as 
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Will be described beloW. An exemplary screen con?guration 
?le is illustrated in FIGS. 3A-3D. 

[0030] The Modbus/XML setup ?les 30 Will process 
sensed and/or generated data and Will place XML tags on 
each piece of data. An exemplary setup ?le is illustrated in 
FIG. 4A-4C. This XML-tagged data Will be stored in the 
XML data ?le 32. In one embodiment, the CPU 18 Will 
interact With the Modbus/XML setup ?les 30 to tag data that 
Was sense and/or generated in the particular IED. In another 
embodiment, the CPU 18 Will receive data from another IED 
communication device 34 operating under a knoWn proto 
col, e.g., Modbus, and Will interact With the Modbus/XML 
setup ?les 30 to strip the Modbus Wrapper off the incoming 
data and to place XML tags on each piece of data. As 
described above, each XML-tagged data Will be stored in the 
XML data ?le 32. An exemplary XML data ?le is illustrated 
in FIG. 5. 

[0031] The support ?les 33 include but are not limited to 
text, fonts, images, objects, sounds, etc. The support ?les 33 
Will be used by the XML con?guration ?les 28 to create the 
look and feel of the screen being displayed to the user. 

[0032] It is to be appreciated that although the embodi 
ments disclosed herein employ XML (EXtensible Markup 
Language) other programming languages may be employed. 
For example, a Web server program may be stored in 
memory 26 and provide the data through any knoW Web 
server interface format, e.g., HTML. 

[0033] The IED 10 Will include the communication device 
34 for enabling communications betWeen the IED 10 and 
other computing devices, e.g., a desktop computer, laptop 
computer, other IEDs, etc. The communication device 34 
may be a modem, netWork interface card (NIC), Wireless 
transceiver, etc. As described above, the IED 10 may be 
coupled to a personal computer over a netWork, e.g., a LAN, 
WAN, the Internet, serial netWorks such RS485, etc., via the 
communication device 34, Where the personal computer Will 
generate screen layout XML ?les to be doWnloaded to the 
IED 10. 

[0034] It is to be understood that the present disclosure 
may be implemented in various forms of hardWare, soft 
Ware, ?rmWare, special purpose processors, or a combina 
tion thereof. The IED also includes an operating system and 
micro instruction code. The various processes and functions 
described herein may either be part of the micro instruction 
code or part of an application program (or a combination 
thereof) Which is executed via the operating system. 

[0035] It is to be further understood that because some of 
the constituent system components and method steps 
depicted in the accompanying ?gures may be implemented 
in softWare, the actual connections betWeen the system 
components (or the process steps) may differ depending 
upon the manner in Which the present disclosure is pro 
grammed. Given the teachings of the present disclosure 
provided herein, one of ordinary skill in the related art Will 
be able to contemplate these and similar implementations or 
con?gurations of the present disclosure. 

[0036] Referring to FIG. 2, a method for displaying data of 
an IED Will noW be described. Initially, the IED 10 Will 
sense voltage and current on at least one phase of an 
electrical distribution system (step 102). Once sensed, the 
DSP 16 and/or CPU 18 Will perform various calculations to 
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generate data such as phasors, power consumption, etc. The 
CPU 18 Will interact With the Modbus/xml setup ?les 30 
stored in memory 26 to tag the sensed and generated data 
With XML tags (step 104). The XML-tagged data Will then 
be stored in the XML data ?les 32. 

[0037] From the display 22, a user Will select a desired 
screen layout and the CPU 18 Will receive the screen 
selection (step 106) and Will retrieve the corresponding 
screen layout XML ?le (step 108). The CPU 18 Will then 
retrieve the XML-tagged data from the XML data ?le 32 and 
apply the data to the screen layout (step 110). The display 22 
Will display the data according to the screen layout selected 
(step 112). Exemplary screen shots of the display are illus 
trated in FIGS. 6A-6P. FIG. 6 corresponds to the screen 
con?guration ?le shoWn in FIGS. 3A-3D. 

[0038] Referring to FIG. 7, a system of displaying data on 
an IED is illustrated. The system may include a plurality of 
IEDs 10, 204, 206, 210, 214, 216, 218 coupled to a netWork 
202 through various communications links 203, for 
example, dial-up, hardWired, cable, DSL, satellite, cellular, 
PCS, Wireless transmission (e.g., 802.1la/b/g), etc. and 
hardWare such as router 208, personal computer 212 and 
modem 214. It is to be appreciated that the netWork 202 may 
be a local area netWork (LAN), Wide area netWork (WAN), 
the Internet or any knoWn netWork that couples a plurality of 
computers to enable various modes of communication via 
netWork messages. Furthermore, the netWork 202 Will oper 
ate using the various knoWn protocols such as Transmission 
Control Protocol/Intemet Protocol (TCP/IP), File Transfer 
Protocol (FTP), Hypertext Transfer Protocol (HTTP), etc. 
and secure protocols such as Internet Protocol Security 
Protocol (IPSec), Point-to-Point Tunneling Protocol (PPTP), 
Secure Sockets Layer (SSL) Protocol, etc. 

[0039] Each IED Will be con?gured as described above so 
that each IED Will employ identical XML tags. In this 
manner, an IED (e.g., IED 10) can connect to any other IED 
(e. g., IED 206), retrieve the XML-tagged data from the IED 
(e.g., IED 206) and display the data from the IED (e.g., IED 
206) on the initiating IED (e.g., IED 10). 

[0040] In one embodiment, at the initiating IED 10, a user 
Will select the desired screen selection and then select the 
IED they Want to vieW. To select the IED, the user Will either 
enter the IP address of the IED or select the IED from a list 
of available IEDs that Was preloaded. The preloaded list Will 
include a list of all the IEDs or some identi?er associated 

With the IED, e.g., boiler room, tenant 1, etc., in a particular 
system so a user can easily identify the IED they Want to 
inquire about. Each IED or identi?er in the list Will have a 
corresponding IP address associated With it. In this manner, 
a user Will not have to remember the IP address of each IED 
in a system but only its identi?er. The inquiring IED 10 Will 
then load the screen con?guration ?le and Will poll the XML 
data ?le of the IED the user Wants to vieW, e.g., IED 206. 
The data from IED 206 Will then be transferred to IED 10 
Where a user can vieW the data of IED 206. Advantageously, 
a user can be standing in one substation and look at the 
metering data from a meter upstream or doWnstream to get 
a real time idea of the system is operating, not just a 
particular circuit. 

[0041] In another embodiment, the network is sclf-con 
?guring. The list associated the IED and/ or identi?er Will be 
generated at any individual IED. The initiating IED Will 
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collect the information, e.g., IP addresses, from the other 
IEDs on the netWork and assemble the IED system list. The 
initiating IED Will then transmit the system list to each IED 
on the netWork, and therefore, enabling each IED to access 
every other IED. 

[0042] In a further embodiment, the initiating IED Will 
retrieve the screen con?guration XML ?le and the XML 
setup ?le from the IED the user Wants to inquire about. In 
this embodiment, the initiating IED 10 Will retrieve the 
con?guration XML ?le and XML setup ?le from a desired 
IED, e.g., IED 206. Once retrieved and loaded, the IED 10 
Will retrieve data from the XML data ?le of IED 206 as 
described above. The data ?le may or may not be automati 
cally refreshed by the initiating IED so that the initialing 
IED vieWs the data from the IED the user Wants to inquire 
about contemporaneously With the neWly generated IED 
data the user Wants to inquire about. In this manner, any IED 
in the system or on the netWork Will act as a client interface, 
e.g., a broWser, to replicate the interface displayed on any 
other IED in the system or on the netWork Which Would 
likeWise be acting as a Web server. This embodiment is 
advantageous When tWo IEDs are of different types. For 
example, if IED 10 is a revenue meter and IED 206 is a fault 
recorder, the screen con?guration XML ?le and XML setup 
?le of the revenue meter may be incompatible With the data 
generated and stored in the fault recorder. 

[0043] In another embodiment, the initiating IED Will 
retrieve the screen con?guration XML ?le and the XML 
setup ?le from the IED the user Wants to inquire about. In 
this embodiment, the initiating IED 10 Will retrieve the 
con?guration XML ?le and XML setup ?le from a desired 
IED, e.g., IED 206. Once retrieved and loaded, the IED 10 
Will retrieve data from the XML data ?le of IED 206 as 
described above. This Will enable electric poWer utility users 
to vieW data on the initiating IED 10 via the local display 
including but not limited to a liquid crystal display, a light 
emitting diode display, or any other such display located on 
the IED or near the IED connected by communication 
cabling or Wireless. This embodiment eliminates the need 
for substation personnel to use a desktop or laptop personal 
computer running a form of Microsoft WindoWs, Linux 
(such as Redhat brand Linux) or Apple branded OS to vieW 
system poWer quality information from the initiating IED 10 
or the IED the user Wants to inquire about located remotely 
in a substation located either, at the present location, 
upstream and/or doWnstream from the initiating IED, e.g., 
IED 204, IED 206, IED 210, etc. 

[0044] Additionally, it Will be understood that those 
skilled in the art Would also use other protocol architectures 
to accomplish the IED screen con?guration XML ?le, the 
XML setup ?le and other above mentioned ?les using an 
architecture that does not use XML, but uses any of the 
folloWing but not limited to: binary ?les, .CSV (comma, 
separated value) ?les, ASCII ?les and/or encapsulated serial 
over Ethernet communication or other such ?les formats that 
utiliZe a similar function or purpose. Moreover, it Will 
understood that those skilled in the art Would also use just 
con?guration parameters such as or Within a programmable 
setting With the initiating and the receiving IED the user 
Wants to inquire about to send or receive data and/or 
con?guration to and from the initiating and thc IED the user 
Wishes to inquire about. While the disclosure has been 
shoWn and described With reference to certain preferred 
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embodiments thereof, it Will be understood by those skilled 
in the art that various changes in form and detail may be 
made therein Without departing from the spirit and scope of 
the disclosure. 

What is claimed is: 
1. An intelligent electronic device for monitoring poWer 

usage of an electrical circuit comprising: 

at least one sensor coupled to the electric circuit con?g 
ured for measuring at least one poWer parameter of the 
electrical circuit and generating at least one analog 
signal indicative of the at least one poWer parameter; 
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at least one digital to analog converter coupled to the at 
least one sensor con?gured for receiving the at least 
one analog signal and converting the at least one analog 
signal to at least one digital signal; 

a processor con?gured for receiving the at least one 
digital signal and generating energy data; 

a communication device con?gured for accessing at least 
one second intelligent electronic device; and 

an interface con?gured for displaying data generated by 
the at least one second intelligent electronic device. 

* * * * * 


